Abstract -Macropolycyclic lipophilic ligands, capable of solubilizing inorganic salts in non polar organic solvents, can be efficiently used as anion activators or ion carriers through membranes. In this context we recently reported the synthesis of new lipophilic ligands 6 assisted by the template effect of sodium cation. Due to the high rigidity imposed by the short bridging chains ligands 6 form very stable sodium complexes in non-polar media, even when very hydrophilic and poorly polarizable anions are involved. This makes it easy to perform base-promoted reactions: e.g. carbanion formation from very weak carbon acids under phase-transfer conditions. X-Ray analysis of a sodium perchlorate complex showed that the cation is embedded in a on-symtric cubic cage. The assignment of all resonances of H and C NMR spectra was achieved by using two-dimensional techniques. At room temperature the free ligan1d3 is in a fast conformational equilibrium as shown by a C NMR investigation at variable temperature. However, in the sodium perchlorate complex only the portion of the molecule on the side of the alkyl group is affected by lowering the temperature, while the remaining part showed no conformational change down to -60°C. Ligands 6 were obtained by continuous extraction with n-hexane from an aqueous solution of their methoxide or fluoride sodium complexes. This allowed the preparation an the+ stuy of complexes with different metal cations, as K , Ag , Cu etc..
synthesis of new lipophilic ligands 6 assisted by the template effect of sodium cation. Due to the high rigidity imposed by the short bridging chains ligands 6 form very stable sodium complexes in non-polar media, even when very hydrophilic and poorly polarizable anions are involved. This makes it easy to perform base-promoted reactions: e.g. carbanion formation from very weak carbon acids under phase-transfer conditions. X-Ray analysis of a sodium perchlorate complex showed that the cation is embedded in a on-symtric cubic cage. The assignment of all resonances of H and C NMR spectra was achieved by using two-dimensional techniques. At room temperature the free ligan1d3 is in a fast conformational equilibrium as shown by a C NMR investigation at variable temperature. However, in the sodium perchlorate complex only the portion of the molecule on the side of the alkyl group is affected by lowering the temperature, while the remaining part showed no conformational change down to -60°C. Ligands 6 were obtained by showing an higher topological discrimination were synthesized (ref. 3) .
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The carbon atom/heteroatom ratio of these macropolycyclic polydentate ligands is generally very low ( 2.4) in accordance with their prominent hydrophilic character. These ligands can, in principle, be made lipophilic by introducing one or more hydrophobic functions (ref. [4] [5] [6] [7] . Functiomalization influences the rigidity and size of the intramolecular cavity and leads to a variation of stability constants and complexation selectivities, the effect being more pronounced when phenyl or cyclohexyl groups are a part of one or more bridging chains (ref. [8] [9] [10] . The introduction of a long alkyl chain affords lipophilic systems with complexation features similar to those of the corresponding non alkylated derivatives. Lipophilic multidentate ligands, capable of dissolving inorganic salts in non-protic non-polar organic solvents, are of particular interest mostly for the study of the properties of ions in hydrophobic media, the transport through natural or artificial lipidic membranes and the anion activation (ref. 2, 11 
LIPOPHILIC CAGE LIGANDS
Synthesis
The macropolycyclic ligands 6a and 6b, whose lipophilicity is ensured by the presence of an alkyl residue, form very stable sodium complexes even in low polarity solvents. For the synthesis of 6 it was necessary to prepare the diazacoronand in which the two nitrogen atoms bear two protecting groups which can be selectively removed. The synthetic path followed for monoprotected diazacoronand is reported in scheme 1. Debenzylation can be realized by catalytic hydrogenation or, alternatively, through the formation of the urethane, the subsequent alkaline hydrolysis and decarboxylation (ref. 17) The fragments are finally assembled as reported in scheme 2. The last step of the synthesis which leads to the macrotricyclic structure occurs in 60-70% yields, and is assisted by the template effect of the sodium cation. Other cations, e.g. lithium or silver, are ineffective; in fact, when they were used instead of sodium, only unresolvable polymeric mixtures were obtained.
This synthetic approach directly affords the sodium p-toluenesulphonate complexes which can be converted into the more easily purified perchlorates 8a and 8b. The perchiorates 8 allow also the preparation of many other sodium complexes via anionic exchange (equation 1) . Due to the insolubility of potassium perchiorate the equilibrium is shifted to the right. (1) The preparation of complexes following equation 1 is a very versatile method and it is also the only one possible when the free ligand is not available.
The template synthesis of multidenta:e ligands often leads to stable complexes (as in the case of 6) , the greater their stability the more difficult the decomplexation. ± 6+Na +X (2) efficiently. Hydrophilic anions (e.g. OH, F ) speed-up the decomplexation, whereas lipophilic anions (e.g. C104 , I ) make this process too slow to be of practical interest. The rate of decomplexation can be increased by heating the aqueous phase.
The achievement of the free ligand by this method +a30wed +t1 preparation of complexes with different metal cations like K , Ag and Cu
Spectroscopic properties X-Ray structure. X-Ray structure of 8b (Fig. 2) clearly shows that the sodium cation is located at the center of the ligand cavity and is 6. (Fig. 3) , which has been used for all the other systems, is based on the recognition of the signals of the hydrogen blonging to the same OCH2CH2N fragment and of those of the bridges through H-H homonuclear shift correlated (COSY) experiments (Fig. 4) . The starting point was in every case the correlation of the methine hydrogen of the three carbon bridge with the hydrogens of Cl methylene (Fig. 4) 1which, for 8b, are the only ones coupled with the aromatic protons. The C NMR spectrum is also complicated and resonances have been as1s3igned by using heteronuclear shift correlated experiments (Fig. 5) . The C NMR spectrum of 8b shows 12 resonances in the aliphatic region confirming the presence of an apparent C symmetry which has been shown by the X-ray structure.
The1conformational analysis of ligands 6 and their complexes 8 was performed by C NMR spectrocopy at variable temperatures (Fig. 6) ; in fact, due to their complexity, H NMR spectra cannot be used for conformational studies. However the main interest for 6 rests on the possibility of obtaining highly stable complexes with alkali cations in non polar organic media, even when hydrophilic and/or poorly polarizable anions (e.g. OH ,
involved. The solubility of these complexes is ensured by the lipophilicity of the ligand which, as previously stressed, is higher for 6a. This has been used as an activator in base promoted reactions both under solid/liquid and liquid/liquid phase transfer conditions. By using catalytic amounts of 6a and in the presence of aqueous sodium hydroxide it has been possible to remove a proton from very weak carbon acids; for example, in the presence of 6a, a mixture of diphenylmethane (pKa = 33) and 50% aqueous NaOH stirred for lh at 70°C in an oxygen atmosphere quantitatively afforded benzophenone. In the same conditions, and in the presence of chlorobenzene as solvent, was quantitatively transformed into the corresponding ketone after 6h. It is worth noting that triphenylmethane (pKa = 31.5), in these same conditions, affords the triphenylcarbinol very slowly.
The sodium salt of the latter, owing to its lipophilicity, remains preferentially in the organic phase associated with the cation complex thus slowing down the catalytic process. The rate of these reactions increases by raising the concentration of sodium hydroxide; this is in agreement with results recently reported by Landini et al. (ref. 25, 26) Potassium tert-butoxide is slightly soluble both in aliphatic and aromatic hydrocarbons forming aggregates. In non polar solvents, clustering is at the maximum and the ability to react with a proton is at the minimum, the reverse occurs in DMSO where highly reactive monomeric species are present (ref. 27 ). Alkenes and alkynes are obtained from the corresponding alkyl halides and vic-dihalides respectively in high yields and very mild conditions. The activation due to 6a allows thesa reactions, which normally require high temperatures and long reaction times (ref. 28) , to be performed at room temperature.
The structure of ligand 6 can be modified by changing the bridging chains or the macrocyclic subunits (ref. 29) .
Examples are compounds 9 and 10 which were prepared following the same synthetic strategy used for 6. Compound 9 was obtained in 70% yield by reacting the same precursor of 6b with 1,3-propanediol bis(methanesulphonate) in the presence of potassium carbonate. The high yield of 9 is clearly due to the templating effect of the potassium cation. This latter, after ring closure, is no longer coordinated, probably due to the higher flexibility of the ligand, so that 9 is directly isolated from the reaction mixture. The last step in the synthesis of 10 is shown in equation 3; in this case also, potassium carbonate has been used as a base.
Ligand 10 has been isolated in only 10% yield, thus excluding any templating effect. Due to the large size of its molecular cavity, 10 does not complex any alkali metal cations in low polar solvents, not even the big cesium cation. 
